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ABSTRACT
Objectives: The SF-6D is a preference-based measure of
health (PBMH) derived from the SF-36 for economic evalu-
ation. The aim of this study was to ﬁnd out whether it was
feasible, acceptable, reliable, and valid to use the standard
gamble (SG) method to generate preference-based values for
the SF-6D in a Chinese population.
Methods: The SF-6D was translated into Chinese by forward
and backward translations. Forty-nine states deﬁned by the
SF-6D were selected using an orthogonal design and grouped
into seven sets. An age-sex stratiﬁed sample of 126 Chinese
adults with low education levels valued a set of 7 and the pits
(worst) SF-6D health states by the SG method. The data were
modeled at the individual and mean levels to predict prefer-
ence values for all SF-6D states. The quality of data and the
predictive power of the models were compared with results
from the United Kingdom.
Results: All respondents completed the interviews with 3%
ﬁnding the process very difﬁcult and 21% felt some degree of
irritation or boredom. A total of 907 SG valuations (90% out
of 1008 observations) were useable for econometric model-
ing. There was no signiﬁcant change in the test–retest values
from 21 subjects. The main mean effect models achieved a
good ﬁt with a mean absolute error of 0.054. Some differ-
ences between the Chinese and UK preference coefﬁcients
were found especially in the physical functioning dimension.
The range of SG values predicted by the HK function is
slightly longer, with the pits state having a value of 0.152
compared to 0.271 in the UK.
Conclusion: It was feasible, acceptable, reliable, and valid to
value the SF-6D with the SG method in a Chinese population
with relatively low education levels. The results supported
the feasibility and validity of valuing PBMH in Asian popu-
lations. Further studies are required to determine whether the
differences in the SF-6D scoring algorithms between the
British and Chinese populations are important.
Keywords: Chinese, preference-based measure, SF-6D, stan-
dard gamble, validity.
Introduction
There is increasing demand for the use of health-
related quality of life (HRQOL) as a preference-based
measure of health (PBMH) in health economic analy-
ses to assist decision-making on health policy and
resource allocation [1–4]. The Quality Adjusted
Life Year (QALY) is recommended for use in cost-
effectiveness analyses of medical interventions by
both the National Institute for Clinical Excellence in
the United Kingdom [5] and the Panel on Cost-
effectiveness in Health and Medicine of the US Public
Health Service [2]. To calculate QALYs, HRQOL
needs to be valued on the full health to dead scale
based on preferences obtained from the general popu-
lation, where full health is one and being dead is zero.
It is possible for health states to have a negative value
where respondents regard them as worse than being
dead [2,3,6,7].
A common way to derive a preference-based index
in clinical studies has been to use a PBMH [8,9]. A
PBMH has two components: a multidimensional
health state classiﬁcation that describes a patient’s
health in terms of a level on each dimension and a set
of preference-based weights obtained from members
of the general population. Widely used examples of
PBMH include the EQ-5D [10,11], HUI [12,13], and
the SF-6D [14,15]. These have usually been valued in
their country of origin, though there is increasing
interest in obtaining values from other countries
[12,16,17].
The MOS 36-item Short-Form Health Survey (SF-
36) is a widely used HRQOL measure [18,19]. Brazier
et al. in the United Kingdom extracted items from the
SF-36 to form the SF-6D Health Survey that can be
used to generate a six-dimension (6D) multiattribute
health states for preference-based valuation [14,15].
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The SF-6D offers a method for deriving a preference-
based index from any SF-36 data set. A preference-
based scoring algorithm for the SF-6D was successfully
derived from the general population in the UK by the
standard gamble (SG) method. The SF-36 has been
validated in Chinese populations in Hong Kong,
Taiwan, and Singapore [20–22]. There were signiﬁcant
differences between the Chinese normative scores from
those of the United States and UK, which suggested
cultural differences in social expectations and values
[22,23]. It is likely that signiﬁcant differences in the
preferences for different health states may also exist,
and the UK SF-6D preference-based values may not be
applicable to the Chinese.
Two questions need to be answered before the
SF-6D can be applied to Chinese populations. The ﬁrst
is whether Chinese people can generate preference-
based values for multiattribute SF-6D health states,
and the second is whether valuation of a representa-
tive sample of the SF-6D states could be modeled to
produce a scoring algorithm for all possible SF-6D
states. SG is the preferred method for preference-based
valuation of health but most studies were carried
out in Western populations, and little is known about
the feasibility, reliability, and validity of this measure-
ment method in Asian populations including the
Chinese.
The aim of this pilot study was to ﬁnd out whether
it was feasible, acceptable, reliable, and valid to value
SF-6D health states with SG in a Chinese population
of relatively low education levels. If the results were
positive, PBMH such as the SF-6D could be adapted
to the world’s largest ethnic group who can then be
included in global and multiethnic pharmacoeconomic
studies.
Methods
Subjects
Chinese adults aged 18 to 75 years old registered with
a primary care practice in Hong Kong were stratiﬁed
into six age-sex groups (male or female aged 18–40,
41–60, or 61–75 years). The computer generated a
random list of each group who were contacted in the
order of the list by a research nurse for eligibility and
willingness to participate in the study. People were
excluded if they could not be reached after three tele-
phone calls, refused to participate, could not commu-
nicate in Cantonese, or were not ambulatory. People,
who were illiterate, deﬁned by self-reported inability to
read the newspaper, were also excluded after the ﬁrst
2 weeks of study because it was found that they had
great difﬁculty in completing the exercises.
A total of 126 subjects with 21 from each of the six
age-sex groups were recruited from 867 people identi-
ﬁed from the lists giving an overall response rate of
14.5%. The majority of the nonrespondents were due
to noncontacts. We did not undertake formal sample
size calculation. However, previous experience with
the SF-6D and more recent work in valuing the HUI2
has demonstrated that 15 values per state is sufﬁcient
to estimate an additive model. Three subjects from
each group valued each of the seven sets of health
states with a total of 18 subjects per health state. A
convenient sample of 21 subjects representing different
age-sex groups repeated the interview 4 to 8 weeks
after the ﬁrst interview.
The sociodemographic characteristics of the subjects
are shown in Table 1. Comparedwith the general popu-
lation [24], the study sample was older because it was
age-stratiﬁed. It also had lower education levels (17
Table 1 Sociodemographic characteristics of subjects
All
subjects
(n = 128)
Test–retest
subjects
(n = 21)
HK general
adult population*
(n = 5,148,653)
Mean (SD) age in years 48 (17.6) 47 (17.5) 42.3
Male/female (%) 50/50 48/52 49/51
Education level (%)
No formal education 13.5 9.5 8.4
1–6 years 28.6 23.8 23.7
7–13 years 43.6 42.9 52.7
>13 years 14.3 23.8 15.2
Social class by occupation (%)
Professional/assistant professional 5.6 4.8 19.7.
Skilled workers 36.5 38.1 32.1
Semi skilled/unskilled workers 34.1 38.1 27.8
Not in paid employment 23.8 19.1 20.4
Marital status (%)
Single 23.8 19.0 31.5
Married or living as married 67.5 66.7 60.6
Divorced or separated 3.2 0 1.9
Widowed 5.6 14.3 5.9
*Data from 2001 Hong Kong population Census.The distribution of occupations was calculated from 4,085,731 people whose occupation data were available.
Percentages may not add up to 100 because of rounding.
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subjects had no formal schooling) and fewer
professionals/associate professionals reﬂecting the
patient population of aGovernment subsidized primary
care practice, and fewer people were single because the
subjects were older. The sample included eight (6.3%)
illiterate subjects whowere recruited in the ﬁrst 2 weeks
of the study.
Data Collection Procedure
A Chinese version of the SF-6D Health Survey was
developed by single forward and backward translations
by professional translators. The English back transla-
tion was evaluated by the developer (Brazier) of the
SF-6D, who conﬁrmed that it was equivalent to the
original. For such a large descriptive system, with
18,000 combinations of dimension levels, it is only
possible to value a sample of these states. To select the
states for valuation we used the orthoplan procedure in
SPSS [25]. This identiﬁes an orthogonal main effects
design that permits the estimation of an additive model
to estimate the value for all states deﬁned by the SF-6D.
49 states were randomly selected with the criteria that
every level of each dimensionwas included at least once,
different combinations of dimension levels in different
states, and the combination of states had occurred in
existing SF-36 data sets. These 49 states were grouped
into seven sets. Each set consisted of a combination of
seven different levels of health states. A six-digit number
represents each SF-6D health state, each digit denotes
the level of one of six SF-6D dimensions in the order
from left to right: physical functioning (PF), role limi-
tation (RL), social functioning (SF), bodily pain (BP),
mental health (MH), and vitality (VT). The details of
the structure and classiﬁcation of the SF-6D health
states are described in the article by Brazier et al. [15].
Three rounds of seven interview sessions were
carried out fromDecember 2002 to January 2003. One
set of health states was used and six subjects (one from
each age-sex group) were interviewed individually in
each session. The seven sets of health states were used in
rotation to minimize the interviewer learning effect.
Each subject ﬁrst answered the Chinese version of the
SF-6D, then ranked 10 health states (the allocated set of
7, the best and pits [worst] SF-6D health states, and
death), valued each of the set of 7 in a random order to
reduce bias from the order effect and the pits/death
SF-6D health states by SG using visual prop charts as
shown in Figure 1, answered a structured questionnaire
on demography and ﬁnally evaluated the interview
experience. The details of the ranking and SG proce-
dures are described in the article by Brazier et al. [15].
This study used the same interview protocol and
schedule as the UK study. The interview schedule was
translated into Chinese. One modiﬁcation was made to
the UK method by the addition of symbols to the
health state cards to indicate the level of wellness of
each SF-6D dimension, as shown in Figure 2, to help
respondents interpret each health state better. The SG
variant was that developed by the McMaster team that
uses an iterative “ping pong” procedure [9,13].
All study instruments were in Chinese and admin-
istered by a trained interviewer in Cantonese. The
interviewer rated the subject’s understanding and con-
centration in the interview at the end of the interview.
Outcome Measures and Data Analysis
Feasibility was assessed by the completion rate of the
interviews, proportion of states with useable values,
duration of the interview, interviewer ratings on the
subject’s understanding and concentration, and subject
ratings on the degree of difﬁculty of the exercises,
quality of answers and the number of health dimen-
sions considered before making the choice. Acceptabil-
ity was assessed by subject ratings on the amount of
effort and degree of irritation or boredom.
Test–retest reliability of the SF-6D health states
preferences of 21 subjects were analyzed by the mean
difference between test and retest results (statistical
signiﬁcance tested by paired t-test), and intraclass cor-
relation (ICC).
The validity of the valuations was tested by the
ﬁtting of data into econometric models, model predic-
tive ability and consistency of model coefﬁcients with
the ordinality of the SF-6D. The results were compared
with those found in the UK population.
Data were not usable if the respondents valued all
states the same, valued less than 2 states or failed to
value the pits state. Each respondent’s health state
values were chained using valuation of the pits onto
the full health-death scale. The pits health state was
valued on the full health-dead scale where full health is
one, dead is zero and it could take a negative value
bounded by -1. The values for the 7 intermediate
health state values were transformed onto the conven-
tional zero to one scale using the value for the pits
state. These adjusted SG values form the dependent
variable (y) in the models discussed below.
Modeling
All respondents with useable data were included
whether or not they had missing values. Models have
been estimated at the mean level; that is, the explana-
tory variables were used to estimate the mean value
given to each of the states by the respondents that
valued them. Models have also been estimated at the
individual level that takes into account the variation
across respondents using a random effects (RE) model.
The modeling methods are the same as for the UK
study and for a fuller account the reader should
consult the article by Brazier et al. [15].
The explanatory variables have been classiﬁed into
two groups. First, a set of binary dummy variables (xdl)
that describe each level l and dimension d of the health
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state. For example, x31 denotes dimension d = 3 (social
functioning), level l = 1 (health limits social activities
none of the time). For any given health state, xdl will be
deﬁned as:
xdl = 1 if, for this state, dimension d is at level l, and
xdl = 0 if, for this state, dimension d is not at level l.
In all cases level l = 1 acts as the baseline for each
dimension.
Second, there is a binary dummy variable to take
account of any additional effect on health state value
when one or more dimension of health is at the “most
severe” level. “Most severe” is deﬁned as level 3 for
physical functioning, levels 3 and 4 for role limitation
and levels 4 and 5 for social functioning, pain, and
mental health, and level 5 for vitality.
In both cases the intercept in the regression model is
restricted to equal unity. In theory this term represents
the value of full health, i.e., when each dimension of
the heath state is at level 1. However, in practice esti-
mates of the intercept are usually less than one [15].
The techniques employed in the valuation survey are
based on the assumption that state 111111 is equal to
one and death is equal to zero. For state 111111 to
hold any other value would change the scale, hence the
restriction is imposed.
The models presented in this article were estimated
by the ordinary linear square (OLS) mean level model
with constant forced through unity and via maximum
likelihood for the RE model with the “MOST” term
included to account for interactions. Explanatory
Choice A 
Perfect Health 
Card
(Pink) 
Death Card 
(Blue)
Choice B 
SF-6D Health State Card 
Figure 1 Visual props for standard gamble exercises.
Card 003 SF-6D Health State 113411 
1)
(Your health does not limit you in vigorous 
activities (such as running, lifting heavy 
objects, participating in strenuous sports)
2)
(You have no problems with your work or 
other regular daily activities as a result of 
your physical health or any emotional 
problems)
3)
(Your health limits your social activities (like 
visiting friends, relatives etc.) some of the 
time)
4)
(You have pain that interferes with your 
normal work (both outside the home and 
housework) moderately)
5)
(You feel tense or downhearted and low 
none of the time)
6)
(You have a lot of energy all of the time )
Figure 2 An example of one of the Chinese
SF-6D health state cards (003) with symbol aids
(The original English descriptions are shown in
brackets.). Notes: The maximum number of
levels of each dimension is indicated by the total
number of symbols, and the level of each dimen-
sion is indicated by the number of symbols
colored with a larger number indicating a better
level. Circles instead of stars were used for the
dimension on role-limitation to highlight its dif-
ference from the other dimensions in that it
differentiates between the limitation from
physical and mental health.
298 Lam et al.
power for the OLS model is expressed in terms of an
adjusted R-Squared. However, the overall aim is to
predict health state values and this has been assessed in
terms of mean absolute errors (MAE) and the propor-
tion of predictions outside 0.05 and 0.10 ranges on
either side of the actual value. Predictions were further
tested in terms of bias (t-test). All analysis was carried
out in STATA 8 and SPSS for Windows 12.0.
Results
Feasibility and Acceptability
All 126 respondents completed all parts of the ques-
tionnaire and therefore the completion rate was 100%.
Three subjects gave the same value for all the health
states, suggesting that they probably did not under-
stand the process. The mean time for completing the
whole interview was 48.9 min (SD 17.8, ranged from
20 to 145). Table 2 shows the interviewer and subject
evaluations on the process of the ranking and SG exer-
cises. There was good concordance between the inter-
viewer ratings and subject evaluations. Most subjects
seemed to be able to perform and concentrate on the
tasks. The majority (77.8%) of subjects said that they
considered three or more dimensions in the SG deci-
sion indicating that it was feasible to generate a
preference-based value for a multiattribute health
state. Although 3.2% of subjects found the task very
difﬁcult and 24.6% found it a bit difﬁcult, very few
(1.6%) thought the quality of their answers was poor.
The process was acceptable to most subjects with
only 27 (21.4%) reporting some degree of irritation or
boredom, which occurred during the ranking exercise
in 12 (9.5%) and the SG exercises in 13 (10.3%) of
them. Two subjects who felt irritated or bored could
not decide when this occurred.
Test–Retest Reliability
The ranking of the best health state card as the top was
consistent in both interviews for all 21 respondents.
On the other hand, ﬁve (24%) subjects reversed the
order of the pits and death cards between the ﬁrst and
second interviews (three ranked death the lowest in the
ﬁrst interview but the pits health state lowest in the
second interview; and two ranked the pits health state
the lowest in the ﬁrst interview but death the lowest in
the second interview). There were 158 paired health
state values for the assessment of the test–retest reli-
ability after exclusion of the 10 unpaired pits/death
heath card values. The mean difference was -0.026
(95% CI -0.069–0.017), which was not statistically
signiﬁcant by the paired t-test (t = -1.174, P = 0.242).
ICC was 0.787 (95% CI 0.708–0.844), which was
above the standard of 0.7 for group comparison [26].
SF-6D Valuations
Each of 126 subjects valued seven SF-6D health states
and pits/death resulting in 1008 observations (882
nonpits values and 126 pits/death values). The health
state values were evenly distributed between the 49
health states generated by orthoplan. Fourteen subjects
(three of them valued all states the same) failed to
provide values for the pits state and this resulted in
further state values being excluded because they could
not be adjusted (although for states regarded as
equivalent to full health this does not prevent the
Table 2 Feasibility and acceptability of standard gamble (SG) and ranking exercises
Subject evaluation
Proportion of subjects (N = 126) Interviewer rating
Problem in performing task (%) Effort and concentration (%)
None
(77.8)
Some
(18.3)
A lot
(4.0)
Great
(87.3)
Some
(9.5)
Little
(3.2)
Challenge level of task
Easy (35.7%) 27.0 8.7 0 29.4 5.6 0.8
Neutral (36.5%) 32.5 2.4 1.6 33.3 3.2 0
Difﬁcult (27.8%) 18.3 7.2 2.4 24.6 0.8 2.4
Tried best to answer
Yes (99.2%) 77.8 17.5 4 86.5 9.5 3.2
No (0.8%) 0 0.8 0 0.8 0 0
Number of dimensions considered
in SG
One (2.4%) 0.8 1.6 0 2.4 0 0
Two (5.6%) 3.2 2.4 0 4.0 1.6 0
Three (77.8%) 67.5 9.5 0.8 73.0 4.8 0
Not sure (14.3%) 6.3 4.8 3.2 7.9 3.2 3.2
Quality of answers
Very good/good (42%) 36.5 5.6 0 38.9 3.2 0
Average (56.4%) 41.3 11.9 3.2 47.6 5.6 3.2
Poor (1.6%) 0 0.8 0.8 0.8 0.8 0
Felt bored or irritated
Yes (21.4%) 17.5 2.4 1.6 17.5 3.2 0.8
No (78.6%) 60.3 15.9 2.4 69.8 6.3 2.4
Percentages may not add up to total because of rounding.
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values from being used because pits adjustment makes
no difference). In all there were 907 (90%) useable
health state values. Table 3 shows the mean values and
number of useable values of the 49 randomly selected
and pits health states of the SF-6D. The mean health
state values ranged from 0.094 for pits (645655) to
0.95 for the best state (211111) included in the study.
The skewness in the data can be seen at the indi-
vidual level. A histogram for the 907 individual health
state values is shown in Figure 3. They show that
negative values did occur, but as in the UK a large
proportion lie between 0.9 and 1.0 (20%). There were
few valuations at 1.0 (37/907) indicating that most
respondents were willing to risk a worse health state to
have a chance of a better state.
Modeling
The results of the RE and OLS modeling of the indi-
vidual level valuation data are presented in Table 4,
including the beta coefﬁcients estimated for each
dimension level, model predictive ability (MAE and
number of absolute errors greater than 0.05 or 0.10)
and the number of inconsistent preference-based coef-
ﬁcients, compared with results from the UK. All the
beta coefﬁcients had the expected negative sign in the
models and 21 out of 23 were signiﬁcant at the 10%
level in the RE model. The MAE in the RE model were
0.089 compared to 0.078 in the UK. The only signiﬁ-
cant inconsistent coefﬁcients were found between
MH2 (-0.069) and MH3 (-0.042) in the RE model;
MH3 is hypothesized as a lower health state level
(should have a larger negative coefﬁcient) than MH2
but the reverse was found in the model. The UK model
had four such inconsistencies. As in the UK, there was
evidence of some bias (t  0) in the predictions of the
RE model. The results of the mean level OLS model
were better in terms of model predictive ability as
indicated by a lower MAE (0.054) and lower propor-
tions with absolute errors greater than 0.05 or 0.10,
which were slightly better than the UK results. There
was also one inconsistency, though this time with the
MH5 (-0.095) and MH4 (-0.128), in that MH5 had a
smaller negative coefﬁcient though it was hypothesized
to be a lower level of mental health than MH4.
Table 3 Mean SG values of the SF-6D health states in HK
Chinese
SF-6D state Mean SD Number of subjects
211111 0.9511029 0.19557202 17
121212 0.8480469 0.23562106 16
133132 0.8182500 0.23258485 15
332411 0.7767917 0.24650219 15
321122 0.7697794 0.26932578 17
113411 0.7636765 0.30580276 17
241531 0.7625000 0.24747517 16
312332 0.7547794 0.27352096 17
213323 0.7519853 0.27595822 17
412152 0.7353676 0.25749270 17
122233 0.7239338 0.27763649 17
232111 0.7219531 0.27640473 16
132524 0.6859559 0.31837740 17
235224 0.6848162 0.26826189 17
124125 0.6800000 0.27896747 17
341123 0.6733594 0.22667374 16
142154 0.6632353 0.32026724 17
221452 0.6466912 0.29377558 17
135312 0.6364844 0.26115737 16
421314 0.6340625 0.18641994 16
425131 0.6296094 0.27767702 16
414522 0.6275000 0.28420531 17
534113 0.6181618 0.28724381 17
522321 0.6086719 0.25416918 16
511114 0.6086458 0.36760367 18
115653 0.5987500 0.30147878 17
545422 0.5955882 0.37378321 17
432621 0.5918750 0.32314588 14
431443 0.5856985 0.34849662 17
443215 0.5760833 0.22909511 15
144341 0.5757500 0.22548846 15
633122 0.5682031 0.28411558 16
212145 0.5577344 0.29843209 16
131542 0.5571094 0.29907347 16
622513 0.5631618 0.35196994 17
523551 0.5542500 0.37587927 15
323644 0.5525735 0.34145898 17
334251 0.5425781 0.30739445 16
122425 0.5353125 0.31822375 16
611221 0.5315809 0.36160194 17
512242 0.5307031 0.29561446 16
111621 0.5264063 0.28821428 16
631355 0.5263235 0.30488102 17
224612 0.5147500 0.21962031 15
642612 0.4946875 0.28224675 16
315515 0.4931250 0.26787357 16
614434 0.4864167 0.39980823 15
531635 0.4612500 0.22514926 15
625141 0.3375000 0.24341323 15
645655* 0.0935268 0.41353434 112
*The pits state (645655) was valued by all subjects but data were missing from 14
subjects.
SG, standard gamble.
SG score
300
200
100
0
-.5 -.1 0 .3 .7-.7 -.3 .1 .5 .9
Figure 3 Histogram for adjusted standard gamble (SG) valuations
(n = 907). Notes: In total, 907 (90%) of 1008 observations from 126
subjects each of whom valued seven SF-6D health states and pits/death
were useable after exclusion of data from 101 observations for which the
adjusted value could not be calculated because the subjects did not value
pits. Each column indicates the number of observations that had SG scores
within the range bounded by the column.
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The SF-6D preference value can be calculated by
summating the corresponding coefﬁcients (with the
negative signs) of the dimension-levels with 1. Using
the OLS Mean model, the minimum SF-6D value is
0.152 with the HK function, which was lower than the
0.271 with that of the UK.
Discussion
The results of this pilot study supported the feasibility,
reliability, and validity of using the SG method to
generate preference-based health values for the SF-6D
in a Chinese population of relatively low education
levels. SG is the recommended method of preference-
based health valuation because it is most consistent
with the original von Neumann-Morgenstern theory
[9]. However, there was concern about whether SG
could be applied to people with low education levels
because it demands the respondent to think in abstract
terms of probability [27]. Our study sample included a
large proportion of people who had less than 6 years of
formal education, with 17 (13.5%) of them having
none and eight (6.3%) being illiterate, all but three
(2.4%) of whom were able to complete the exercises
and give valid values. Lo et al. also used the SG method
to generate preference values for the rhinitis symptom
utility index in Chinese patients with allergic rhinitis
but their subjects were young (aged 18–61 years) and
better educated (74% had >6 years’ education) [28].
We found the use of symbols to indicate the relative
level of each dimension in the health state card was
effective in helping subjects with low literacy level to
grasp the condition described. On the other hand,
use of symbols could introduce bias. The choice of
symbols was particularly challenging for the SF-6D
that has different number of levels for different dimen-
sions. We used the same “star” symbol for all dimen-
sions except that of role-limitation (RL) in order not to
highlight any particular dimension. A different symbol
in the form of two rows of circles, one for physical and
one for mental health effect, was used for the RL
dimension because its composition was very different
from those of other dimensions. It was explained very
clearly to the subjects that a level with more “stars” in
one dimension did not imply it was better than a level
in another dimension that had fewer “stars,” and each
dimension level should be considered in the context of
the total number of levels in that particular dimension.
Table 4 SF-6D health state HK and UK models*
RE model
(constant forced to unity)
OLS Mean model
(constant forced to unity)
Hong Kong
(1)
UK
(2)
Hong Kong
(3)
UK
(4)
PF2 -0.020 -0.058 -0.060 -0.060
PF3 -0.045 -0.051 -0.073 -0.020
PF4 -0.066 -0.088 -0.099 -0.060
PF5 -0.132 -0.061 -0.157 -0.063
PF6 -0.219 -0.160 -0.232 -0.131
RL2 -0.032 -0.056 -0.065 -0.057
RL3 -0.009 -0.076 -0.053 -0.068
RL4 -0.049 -0.078 -0.067 -0.066
SF2 -0.030 -0.066 -0.052 -0.071
SF3 -0.027 -0.048 -0.036 -0.084
SF4 -0.083 -0.066 -0.113 -0.093
SF5 -0.115 -0.109 -0.131 -0.105
PAIN2 -0.048 -0.042 -0.075 -0.048
PAIN3 -0.022 -0.046 -0.068 -0.034
PAIN4 -0.081 -0.055 -0.082 -0.070
PAIN5 -0.092 -0.103 -0.103 -0.107
PAIN6 -0.155 -0.178 -0.183 -0.181
MH2 -0.069 -0.043 -0.069 -0.057
MH3 -0.042 -0.055 -0.037 -0.051
MH4 -0.138 -0.115 -0.172 -0.121
MH5 -0.146 -0.125 -0.098 -0.140
VIT2 -0.024 -0.040 -0.026 -0.094
VIT3 -0.062 -0.030 -0.031 -0.069
VIT4 -0.076 -0.040 -0.060 -0.069
VIT5 -0.117 -0.087 -0.137 -0.106
N 907 3518 50 249
adj R2 † † 0.952 0.508
Inconsistencies 1 4 1 5
MAE 0.089 0.078 0.054 0.074
AE > 0.05 34/50 (68%) 122/249 (49%) 20/50 (40%) 118/249 (47%)
AE > 0.10 20/50 (40%) 59/249 (24%) 8/50 (16%) 52/249 (21%)
t -8.01 -6.717 ‡ ‡
*The coefﬁcients in bold are signiﬁcant at t0.10.
†No R2 statistics (GEE estimation). ‡mean is zero by deﬁnition.
Inconsistencies, number of signiﬁcant coefﬁcients whose rank order is not consistent with that of the health state levels.
adj R2, adjusted R2;AE,Absolute errors; GEE, generalized estimating equations; MAE, Mean absolute errors. OLS, ordinary linear square; RE, random effects.
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The proportion (90%) of useable data in our study
was higher than that obtained in the UK study (70%)
[15], mainly becausewe used only two very experienced
interviewers who ensured that respondents valued the
pits/death state along with all the others. There was a
wide range of health state values although most were
within a range of 0.4–0.9, which showed that subjects
were discriminating between health states. The mean
value of the pits health state (0.093) was much lower
than that found in the UK (0.21). On the other hand, a
lower proportion of subjects (14/126 = 11%) than that
in theUK (166/611 = 28%) thought the pits health state
was worse than death [15]. This indicated possible
differences in health preferences between the two cul-
tures and deserves further investigations.
As for the UK, the mean health state values were
broadly consistent with the health levels of the SF-6D.
It was interesting to note that state 321122
(0.7697794) had a higher value than state 232111
(0.7219531) even though the former had more dimen-
sions with lower levels than the latter. This showed the
complexity of preference-based health valuation in
that one dimension (e.g., role limitation) might be
valued much more highly than other dimensions and
the relative trade-offs between different health dimen-
sions might not be the same at different levels.
The performance of the HK model compared very
favorably with that of the UK in terms of its predictive
ability measured by the MAE and the number of abso-
lute errors greater than 0.05 or 0.10. The results sup-
ported the validity of preference-based valuation by SG
of the SF-6D in a Chinese population for the generation
of scoring algorithms applicable to the Chinese. More
sophisticatedmodels could be testedwith data obtained
from a larger sample of health states.
There was only one inconsistency between the
models coefﬁcients and the SF-6D hypothesized levels,
between levels 4 and 5 of the mental health (MH)
dimension for the mean OLS model and MH2 and
MH3 for the RE model. The number of inconsistencies
was fewer than that found in the UK further supporting
the validity and quality of the data from the Chinese
population. This is very encouraging given the relatively
smaller size of the HK sample compared to the UK.
The HK Chinese SF-6D preference-based coefﬁ-
cients found in this study tended to be larger (bigger
discount in preference) than those found in the UK, but
this ﬁnding was not consistent across all dimensions or
levels. Nearly all the Chinese coefﬁcients in the physi-
cal functioning (PF) and bodily pain (BP) dimensions
were larger than those found in the UK, and some of
the differences were quite large (>0.05). On the other
hand, the Chinese coefﬁcients for the vitality (VT)
dimension tended to be smaller than those found in the
UK. The range of the SF-6D values predicted by the
HK function is longer, suggesting that it might have
less ﬂoor effect than the UK algorithm. However, this
result should be interpreted with some caution because
it is based on a small pilot sample. Further studies are
needed to conﬁrm the population differences and
determine whether they are important.
Limitations
The feasibility and validity of generating preference
values with the SG method is only indirect evidence of
the validity of the concept of PBMH in the Chinese
population. Further qualitative explorative studies are
needed to conﬁrm the concept of PBMH and whether
it has the same meaning in the Chinese culture as that
found in the Western culture.
The study sample was small and the response rate
was low, which limit the generalizability of the prefer-
ence values found. The order of rotation of the seven
sets of health states was not randomized and we
cannot exclude a possible order effect although it
should be minimal. The small number of states valued
might affect the accuracy of the econometric modeling.
Therefore, the SF-6D preference-based coefﬁcients
generated from this pilot study should not be regarded
as representative of the general population of HK or
any other Chinese population. Further studies with a
larger and more representative sample from the
general population are needed to determine the HK
Chinese speciﬁc SF-6D scoring algorithm.
The ranking exercise was carried out before the SG
exercises in this study with the intention to familiarize
subjects to different health states and to think in terms
of relative preferences [9]. Unfortunately, we found
that this became an obstacle in the study process espe-
cially for people who could not read so much so that
we had to exclude subjects who were illiterate from
our study after the ﬁrst 2 weeks, though they were able
to carry out the SG. The exclusion of people with low
literacy levels could bias the valuation results because
people from different socioeconomic backgrounds
may have different health preferences. Further studies
should be carried out to ﬁnd out how illiterate people
could be included in preference valuation studies and
whether the exclusion of the ranking exercise would
affect the results of SG.
Conclusion
This pilot study conﬁrmed that it was feasible, accept-
able, reliable, and valid to generate preference values
with the SG method for the SF-6D in a Chinese popu-
lation with relatively low education levels. The results
are very encouraging, and suggest that the concept of
PBMH and preference measurement by SG may also
be applicable to other Asian populations with low
education levels.
The performance of the econometric models derived
from the Chinese data compared favorably to that
obtained from the United Kingdom. The ﬁndings
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support the applicability of the SF-6D to Chinese
populations, which has a lot of potential because its
parent HRQOL measure, the SF-36, is widely used in
this ethnic group that makes up nearly a quarter of the
world’s population.
Some differences were found in the SF-6D
preference-based coefﬁcients between the Chinese and
UK populations. Further studies are required to estab-
lish the Chinese speciﬁc SF-6D scoring algorithm, and
to ﬁnd out whether population differences in prefer-
ence values are clinically important.
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